Herbal monoterpene alcohols inhibit propofol metabolism and prolong anesthesia time.
2,6-Diisopropylphenol (Propofol) is a short-acting intravenous anesthetic that is rapidly metabolized by glucuronidation and ring hydroxylation catalyzed by cytochrome P450. The goal of this research was to determine whether dietary monoterpene alcohols (MAs) could be used to prolong the anesthetic effect of propofol by inhibiting propofol metabolism in animals. Mice were injected intraperitoneally (i.p.) with MAs (100-200) mg/kg followed by the administration of 100 mg/kg propofol 40 min later via an i.p. injection. The time of the anesthesia of each mouse was recorded. It was found that (+/-)-borneol, (-)-carveol, trans-sobrerol, and menthol significantly extended the anesthetic effect of propofol (>3 times). The concentration of propofol in the mouse blood over time (up to 180 min) also increased in mice pre-treated with (-)-borneol, (-)-carveol, and trans-sobrerol. The volume of distribution of propofol decreased in the (-)-borneol (p<0.05), pre-treated group as compared to the propofol control group. Moreover, the maximum blood concentration of propofol and the concentration of propofol in the blood as indicated by the area under the curve were significantly increased in (-)-borneol and (-)-carveol pre-treated groups. Additional evidence using rat hepatocytes showed that (-)-borneol inhibited propofol glucuronidation whereas trans-sobrerol and (-)-carveol inhibited cytochrome P450 dependent microsomal aminopyrine N-demethylation. These results suggest that (-)-borneol extends propofol-induced anesthesia by inhibiting its glucuronidation in the mouse whereas trans-sobrerol (-)-carveol extends propofol-induced anesthesia by inhibiting P450 catalyzed propofol metabolism.